Digestion in adult females of the leaf-footed bug Leptoglossus zonatus (Hemiptera: Coreidae) with emphasis on the glycoside hydrolases α-amylase, α-galactosidase, and α-glucosidase.
The leaffooted bug, Leptoglossus zonatus (Hemiptera: Coreidae) is an emerging pest of several crops around the World and up to now very little is known of its digestive system. In this article, glycoside hydrolase (carbohydrase) activities in the adult midgut cells and in the luminal contents of L. zonatus adult females were studied. The results showed the distribution of digestive carbohydrases in adults of this heteropteran species in the different intestinal compartments. Determination of the spatial distribution of α-glucosidase activity in L. zonatus midgut showed only one major molecular form, which was not equally distributed between soluble and membrane-bound isoforms, being more abundant as a membrane-bound enzyme. The majority of digestive carbohydrases were found in the soluble fractions. Activities against starch, maltose and the synthetic substrate NPαGlu were found to show the highest levels of activity, followed by enzymes active against galactosyl oligosaccharides. Based on ion-exchange chromatography elution profiles and banding patterns in mildly denaturing electrophoresis, both midgut α-amylases and α-galactosidases showed at least two isoforms. The data suggested that the majority of carbohydrases involved in initial digestion were present in the midgut lumen, whereas final digestion of starch and of galactosyl oligosaccharides takes place partially within the lumen and partially at the cell surface. The complex of carbohydrases here described was qualitatively appropriate for the digestion of free oligosaccharides and oligomaltodextrins released by α-amylases acting on maize seed starch granules.